Compensatory renal growth after unilateral nephrectomy in the ovine fetus.
Unilateral nephrectomy of the adult animal results in compensatory renal growth but does not involve formation of new nephrons. It is not clear whether compensatory growth can occur during the period of active nephrogenesis in utero and if so, whether more nephrons can be formed. Male ovine fetuses (n = 20) underwent unilateral nephrectomy (n = 10) or sham nephrectomy (n = 10) at 100 d of gestation (term, 150 d). After 27 to 34 d, ewes and fetuses were killed and the right kidney of each fetus was removed and weighed. The wet weight of the right kidney was greater in the unilaterally nephrectomized fetuses (16.3 +/- 1.3 g compared with 12.2 +/- 0.7 g; mean +/- SEM, P < 0.05) as was the kidney to body weight ratio (5.2 +/- 0.3 g/kg compared with 3.8 +/- 0.2 g/kg; P < 0.001). Nephron number in the right kidney was estimated by an unbiased stereologic technique. There was a 45% increase in the number of nephrons in the kidneys from unilaterally nephrectomized animals compared with the kidneys from sham-operated animals (530,763 +/- 37,136 nephrons in the unilaterally nephrectomized group compared with 365,672 +/- 36,016 nephrons in the sham-operated group; P < 0.01). Mean glomerular volume was lower in the unilaterally nephrectomized group; however, total glomerular volume per kidney was not different between groups. This study demonstrates that there is a significant amount of compensatory growth and nephron endowment in a remaining kidney after unilateral nephrectomy during the period of active nephrogenesis in the sheep. This is the first time such events have been shown to occur in utero.